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Description 

FIELD OF THE INVENTION 

[0001 ] This invention relates to an optical fiber connec- 5 
tor and, more particularly to a plug type optical fiber con- 
nector particularly for backplane connections. 

BACKGROUND OF THE INVENTION 

[0002] In optical fiber communications, connectors for 
joining fiber segments at their ends, or for connecting 
optical fiber cables to active or passive devices, are an 
essential component of virtually any optical fiber system. 
The connector or connectors, in joining fiber ends, for 
example, has, as its primary function, the maintenance 
of the ends in a butting relationship such that the core of 
one of the fibers is axially aligned with the core of the 
other fiber so as to maximize light transmissions from 
one fiber to the other. Another goal is to minimize back 
reflections. Such alignment is extremely difficult to 
achieve, which is understandable when it is recognized 
that the mode field diameter of, for example, a singlem- 
ode fiber is approximately nine (9) microns (0.009 mm). 
Good alignment (low insertion loss) of the fiber ends is 
a function of the alignment, the width of the gap (if any) 
between the fiber ends, and the surface condition of the 
fiber ends, all of which, in turn, are inherent in the partic- 
ular connector design. The connector must also provide 
stability and junction protection and thus it must minimize 
thermal and mechanical movement effects. These same 
considerations apply to arrangements where the fiber, 
terminated in a plug connector, is to be used with active 
or passive devices, such as, for example, computers or 
transceivers and the like. 

[0003] In the present day state of the art, there are 
numerous, different, connector designs in use for achiev- 
ing low insertion loss and stability. In most of these de- 
signs, a pair of ferrules (one in each connector or one in 
the connector and one in the apparatus or device), each 
containing an optical fiber end, are butted together end 
to end and light travels across the junction. Zero insertion 
loss requires that the fibers in the ferrules be exactly 
aligned, a condition that, given the necessity of manu- 
facturing tolerances and cost considerations, is virtually 
impossible to achieve, except by fortuitous accident. As 
a consequence, most connectors are designed to 
achieve a useful, preferably predictable, degree of align- 
ment, some misalignment being acceptable. Alternative- 
ly, a device meant to accept a connector with the ferrule 
aligned in a bore and which comes to rest at a stop in 
the optical plane is acceptable. 
[0004] Alignment variations between a pair of connec- 
tors can be the result of the offset of the fiber core cen- 
terline from the ferrule centerline. This offset, which gen- 
erally varies from connector to connector, is known as 
"eccentricity", and is defined as the distance between the 
longitudinal centroidal axis of the ferrule at the end face 
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thereof and the centroidal axis of the optical fiber core 
held within the ferrule passage. The resultant eccentricity 
vector has two components, magnitude and direction. 
Where two connectors are interconnected, rotation of 
one of them will, where eccentricity is present, change 
the relative position of the fibers, with a consequent in- 
crease or decrease in the insertion loss of the connec- 
tions. Where the magnitude of the eccentricities are ap- 
proximately equal the direction component is governing, 
and relative rotation of the connectors until alignment is 
achieved will produce maximum coupling. 
[0005] In EP-A-1072914 there is shown an arrange- 
ment for "tuning" a connector to achieve optimum direc- 
tion of its eccentricity. 

[0006] Unfortunately, there are a number of other prob- 
lems affecting insertion loss of the plug connection, par- 
ticularly where the connector plug, which terminates, for 
example, a jumper cable, is used to connect through a 
backplane to, generally, a piece of equipment having a 
connector adapter or connector receiving means mount- 
ed thereon. By "backplane" is meant, generally, a wall 
which separates internal apparatus from external appa- 
ratus, and through which a connection or connections 
are made. Thus the interior apparatus may comprise 
printed wiring boards (PWBs) having connector adapters 
mounted thereon (a circuit pack) which mate with plug 
connectors, such as LC type connectors which are 
mounted in the backplane. The backplane may also com- 
prise a mounting panel as in a switch box, with the ap- 
paratus on one side thereof and the plug connectors in- 
sertable from the other side. In general use, the floating 
connector is affixed to the backplane, and the circuit pack 
is plugged into the backplane as needed to mate with the 
backplane connector plug. 

[0007] In all such arrangements, manufacturing toler- 
ances can add up to serious misalignments in any of the 
X, Y, or Z axes. Thus when a coupling adapter or device 
receptacle with a circuit pack is mounted on a PWB, the 
PWB mount, the adapter mount, the adapter itself and 
the latching mechanism of the circuit pack, which have 
all been made to be within certain tolerance limits, could, 
for example, all be at the extreme tolerance limits, thus 
presenting a particular misalignment of the adapter con- 
nector ferrule receptacle along one or more of the X, Y, 
Z axes. When an adapter is inserted into the wall of the 
backplane, it may be seriously misaligned with the ferrule 
which is latched to a receptacle on the backplane. In 
many instances the insertion of the adapter into the plug 
is blind, i.e., the operator cannot see one or the other 
coupling components, and the operator cannot easily feel 
for the correct position. This result in damage to the fer- 
rule of the plug. As a consequence, insertion loss may 
be increased to an undesirable level. In extreme cases, 
connection might not be possible. In addition, severe im- 
proper Z axis travel of the ferrule can result in twisting of 
the ferrule barrel of the connector, resulting in de-tuning 
of the plug connector when it has been tuned. 
[0008] In addition, in a backplane wall in the Z axis is 
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a standard LC plug connector may not be long enough 
to insure that the spacing between the optical plane, 
where the backplane plug ferrule abuts the device stop 
or ferrule assembly in the abut, and a reference face in 
the front of the backplane remains the same regardless s 
of the backplane thickness. If it does not, proper abutment 
of the two ferrules may not occur, thereby causing a ma- 
terial increase in insertion loss. 
[0009] EP 0935147 A2 discloses a connector of the 
type defined in the prior art portion of claim 1 . 10 
[0010] US-5.212.752 discloses an optical connector 
including a ferrule assembly, which is adapted to be re- 
ceived in a plug frame. The ferrule assembly is held in 
the plug frame by a cable retention assembly. A direction 
of eccentricity of a plug passage way or of an optical fiber *5 
terminated by the ferrule assembly is determined. The 
direction of eccentricity is aligned with a key of a grip. 
[001 1] As discussed hereinafter, the principles of the 
invention are incorporated in an LC type connector, but 
it is to be understood that these principles are applicable 20 
to other types of connectors as well. 
[0012] In greater detail, the basic components of the 
connector comprise a ferrule-barrel assembly for holding 
the end of an optical fiber extending axially there through 
and a plug housing member which contains the ferrule- 25 
barrel assembly. A coil spring member contained within 
the housing surrounds the barrel and bears against an 
interior portion of the housing and an enlarged barrel 
member, thereby supplying forward bias to the ferrule 
assembly relative to the housing. In accordance with one 30 
aspect of the invention, the housing has a length extend- 
ing from a cable entrance end to a connection end which 
terminates in a nose portion, that is great enough to en- 
able insertion into the adapter regardless of the back- 
plane thickness. The housing has a latching arm thereon, 35 
an insert member, a crimp member, and a rear yoke 
member having a trigger thereon for actuating the latch- 
ing arm, and the overall length is such that the trigger 
member remains accessible regardless of the backplane 
thickness. The coil spring is likewise of increased length 4 ° 
and affords to the ferrule a greater amount of travel on 
the axis to accommodate some Z direction misalignment 
of the adapter to which connection is to be made. This 
greater than normal travel insures that the ferrule will 
reach, and butt with the adapter ferrule despite, for ex- 45 
ample, the adapter being mounted too great or too little 
a distance in the Z direction from a reference plane de- 
fined by the front surface of the backplane. 
[001 3] In accordance with another aspect of the inven- 
tion, the insert member, which functions as a strength so 
member, has an enlarged diameter portion having locat- 
ing flats thereon forming a truncated cylindrical portion 
that keeps with openings in the sidewalls of the housing 
to seat the insert firmly in place axially to resist axial pull. 
The insert member is affixed to the barrel-ferrule assem- 55 
bly which, consequently, is prevented from rotating within 
the housing. The ferrule-barrel assembly has a hex- 
shaped barrel that sits in a hex-shaped opening or recess 
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in the housing bore. The barrel can be unseated and 
rotated to any of six positions to tune the connector to 
achieve optimum optical loss. Mounted on the rear por- 
tion of the insert member is a crimping member which is 
surrounded by a clip or yoke member having a trigger or 
activating arm mounted thereon. The crimping member 
is used to affix the strength members, e.g. aramid fibers, 
to the rear of the insert member to attach the cable to the 
connector. 

[001 4] In accordance with another aspect of the inven- 
tion, the latching arm on the connector is positioned to 
latch to a backplane receptacle at a point approximately 
in the reference plane, or in a fixed position relative there- 
to, of the backplane. This has the beneficial effect of latch- 
ing the connector to the backplane in the same place 
relative thereto regardless of the thickness of the back- 
plane, while leaving the trigger accessible for un-latching 
the connector when necessary. 
[0015] Because, as pointed out hereinbefore the 
adapter may be misaligned in the X and Y axes as a 
result of conflicting manufacturing tolerances, the nose 
portion of the connector housing has four sides and is 
chamfered, i.e. the nose portion comprises at least one 
substantially planar outside surface sloped at an acute 
angle with respect to a reference plane normal with the 
X axis, and at least one substantially planar outside sur- 
face sloped at an acute angle with respect to a reference 
plane normal with the Yaxis. The sloping surfaces of the 
chamfer serve as leadins for the adapters and function 
to cam the adapter or device receptacle into alignment 
with the ferrule of the backplane plug connector. 
[0016] These and other principles and features of the 
present invention will be more readily understood from 
the following detailed description, read in conjunction 
with the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

[0017] 

FIG. 1 is an exploded perspective view of the basic 
elements of the plug connector of the present inven- 
tion; 

FIG. 2(a) is a perspective view of the connector of 
Fig. 1 as partially assembled; 
FIG. 2(b) is a cross-sectional view of the connector 
of Fig. 1; 

FIG. 2(c) is a front elevation view of the connector 
of Fig. 1; 

FIG. 3 is an exploded perspective view of a jumper 
cable as terminated by the connector of Fig. 1; 
FIG. 4 is a perspective view of the assembled termi- 
nation of the jumper cable; 
FIG. 5 is a sectional arrangement of Fig. 4 as used 
as a backplane connector for a thin walled back- 
plane; 

FIG. 6 is a sectional elevation view of the connector 
arrangement of Fig. 4 as used as a backplane con- 
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nector for a thick walled backplane; and 
FIG. 7 is a top plan view of the backplane connector 
of the invention as used in a duplex connector ar- 
rangement. 

DETAILED DESCRIPTION 

[0018] Fig. 1 is an exploded perspective view of the 
plug connector 1 1 of the present invention which, as de- 
picted, is an LC type connector having a unitary housing 
12 which, as pointed out hereinbefore has a length from 
the cable entrance end 1 3 to the connector or ferrule end 
1 4 that is sufficient to make the connector 1 1 usable over 
a wide range of backplane thicknesses. As such, the con- 
nector 1 1 is considerably longer than the standard LC 
connector. A latching arm 16, having first and second 
latching lugs 17 and 18 extends from housing 12, for 
latching the connector 1 1 in place. As will be discussed 
more fully hereinafter, the axial location of the latching 
lugs 17 and 18 is important to the proper functioning of 
connector 1 1 . Housing 12 and latching arm 16 are pref- 
erably made of a suitable plastic material and, preferably 
are molded therefrom in a one piece structure. The plastic 
material should have sufficient resilience to allow the 
latching arm 16 to be depressed and to spring back to 
its non-depressed (latching) position, thereby forming a 
"living" hinge. Housing 12 has an axial bore 19 extending 
therethrough which accommodates a ferrule-barrel as- 
sembly. The ferrule-barrel assembly comprises a flexible 
hollow tubular member 22 attached to a metal or hard 
plastic barrel member 21 with an enlarged flange 23 from 
which extends a ferrule 24 which may be of a suitably 
hard and wear resistant material such as, preferably, ce- 
ramic, glass, or metal and which functions to contain an 
optical fiber therein. A coil spring 26 surrounds tubular 
member 22 and seats against the rear of flange 23 at its 
forward end, and against an insert 27 at its rear end. 
Insert 27 is tubular and accommodates tubular member 
22. 

[0019] Insert 27 has an enlarged diameter section 28 
having first and second flats 29 (only one of which is 
shown) thereon which enable insertion of insert 27 into 
the end of bore 1 9 at the ca ble entrance end 1 3 of housing 
12, which has a generally square configuration as is 
shown, for example, in E P App. No. 00308383.9. 
[0020] Insert 27 also has a flange 31 thereon which 
functions as a stop to prevent insert 27 from being insert- 
ed too far into housing 1 2, as best seen in Fig. 2(b). Figs. 
2(a), 2(b), and 2(c) are a perspective view, a cross-sec- 
tional elevation view, and a front elevation view, respec- 
tively, of the connector 11 of Fig. 1. 
[0021] At the cable receiving end of insert 27 is a 
groove 32 which is designed to receive the strength mem- 
bers, usually aramid fibers 33, which are affixed thereto 
by means of a crimping member 34 as best seen in Fig. 
3, thereby anchoring the incoming fiber cable 36 to con- 
nector 1 1 . As best seen in Fig. 1 , each of the sidewalls 
of housing 12, has an opening 37, only one of which is 



shown, therein for receiving the enlarged diameter por- 
tion 28 of insert 27 and which functions to affix the insert 
27 longitudinally, i.e., the Z direction, within housing 12. 
The flats 29-29 of insert 27 are received within the walls 
at the cable entrance end 13 to prevent rotation thereof 
[0022] The front end of flange 23 has a polygonal 
shape, preferably hexagonal, with a slope 38 which is 
adapted to seat in a sloped recess portion 39 of bore 19, 
as best seen in Fig. 2(b). Recess portion 39 likewise has 
a polygonal shape adapted to receive flange 23 in any 
of, in the case of a hexagonal shape, six positions for 
tuning the connector. The tuning process is fully shown 
and explained in EP-A-1072914. 
[0023] Figs. 3 and 4 are perspective views of, respec- 
tively, the disassembled and assembled connector 1 1 as 
a termination of, for example, a jumper cable 36 which 
comprises, as shown in Fig. 5, a fiber 45, a buffer layer 
50 and an insulating protective layer 55 having strength 
members 33 therein. In addition to the parts discussed 
hereinbefore, connector 1 1 also includes a clip member 
40 having a trigger arm 41 thereon. Clip member 40 has 
a rectangular or square bore 42 and is designed to be a 
slip fit on the cable receiving end of housing 1 2 as shown 
in Fig. 4. Stop members 43, only one of which is shown, 
function to locate clip member 40 longitudinally, and its 
latches to housing 12 by means of internal latches, not 
shown, which mate with latch openings 44, only one of 
which is shown, in housing member 12. A protective boot 
46 extends from the rear of clip member 40 44, and pre- 
vents the clip member 40 from moving rearward after 
assembly. The boot 46 has a bore 47 which surrounds 
and grips the crimping member 34. A protective dust cap 
48, insertable in the ferrule or connection end 14 of the 
housing 12 protects the ferrule 24 when the connector is 
assembled, inasmuch as ferrule 24 projects beyond the 
end of housing 12, as best seen in Fig. 2(b) a distance 
P which may be, for example, approximately 0.10 inches 
(2.41mm), which is in a standard LC connector, approx- 
imately 0.07 inches (1.78 mm). 
[0024] In accordance with the invention, the ferrule or 
connector end 14 of housing 12 has a tapered nose por- 
tion 49, i.e the planar outside surfaces of the nose portion 
49 are sloped at an acute angle relative to the corre- 
sponding outside side wall of the housing 12. The hap- 
ened nose portion 49 has a front tip end which surrounds 
the ferrule 24, as best seen in Fig. 2(b). As will be dis- 
cussed more fully hereinafter, the tapered portion func- 
tions to align the connector 1 1 with an adapter or other 
device to which connector 1 1 is to be mated. The tapered 
portion is formed by removal of at least 30% of the ma- 
terial of the housing at the front tip of the nose. In practice, 
it has been found that 70% removal yields excellent re- 
sults. The nose portion results in a connector end 14 of 
the housing in the area of bore 1 9 that is somewhat short- 
er than in a standard LC connector housing, and, as a 
consequence, ferrule 24 projects farther outward from 
the housing which, as will be made clear hereinafter, 
makes proper alignment in the Z direction possible. 
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[0025] In use, the connector 11 is mounted in, and 
latched to a receptacle in the backplane wall from one 
side thereof, and a PWB or other device, preferably hav- 
ing an adapter or similar connector receiving device ther- 
eon is, usually subsequently, mounted to a circuit pack 
(not shown) the other side of the backplane wall and 
makes connection with the plug connector 11. This con- 
nection arrangement is shown in Fig. 5 for a thin back- 
plane wall 61 and in Fig. 6 for a relatively thick backplane 
wall 61. In either instance, the front surface 53 of the 
backplane wall 61 is a reference surface which, under 
normal usage is a fixed distance a from the optical plane 
54 which is the plane in which ferrule 24 abuts with the 
device ferrule (not shown) within an adapter 56. This dis- 
tance may be, for example, 0.640 inches (16.26 mm). 
The adapter 56 is shown mounted on a spacer block 57 
which is affixed to a PWB 58 so that, when PWB 58 is 
part of a circuit pack and latching arrangement (not 
shown) on the left hand side as viewed in Figs. 5 and 6, 
the centerline of adapter 56 is coincident with the cen- 
terline of plug connector 1 1 , which is mounted in a suit- 
able receptacle 59 of the type, for example, shown in 
copending EP App. No. 00307829.2. 
[0026] As can be seen in the figures, receptacle 59 is 
adjustable for different widths of backplane walls 61 , and 
plug connector 1 1 is always latched therein in a fixed 
position relative to reference plane 53. In addition, the 
length of housing 1 2 is such that trigger 4 1 is accessible, 
regardless of the width of wall 61 by pushing forward on 
trigger 41 which will interact with latch arm 16 to unlatch 
lugs 17 and 18. Receptacle 59 resides within a bore in 
backplanes 61 which, as can be seen, is slightly larger 
than the transverse dimension of the receptacle 59 there- 
in. Thus, although connector 11 is held fixed in the Z 
direction in the back direction, receptacle 59 and hence 
plug 1 1 can be moved slightly in the forward Z direction 
for unlatching and in the X and Y directions. As will be 
explained hereinafter, such slight movement is important 
to the goal of achieving proper alignment of adapter 56 
and plug connector 1 1 . 

[0027] The added length of housing 1 2 makes possible 
somewhat better calibration of spring member 26 as to 
the force necessary to compress it slightly and also as 
to its restoring force, both of which involve movement of 
the ferrule-barrel assembly against the barrel or flange 
23 thereof spring 26 bears. As seen in Figs. 5 and 6, the 
end of ferrule 24 is shown as lying in the optical plane 
54. This is for illustrative purposes only, inasmuch as, 
initially, the end of ferrule 24 will protrude beyond the 
optical plane 54 to its full extension (}. This can be seen 
by the fact that the sloping surface 38 on flange 23 is not 
seated on the recessed portion 39 of bore 19. When fully 
seated by the pressure of spring 26, ferrule 24 extends 
beyond the optical plane 54 for the distance p. 
[0028] When PWB is then plugged into its socket or 
mounting, not shown, assuming, for purposes of illustra- 
tion, that adapter 56, which has a connector equipped 
with a ferrule, not shown, therein, is misaligned in all three 
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axes X, Y, and Z. If the ferrule therein, not shown, extends 
beyond the optical plane 54, it will, when it butts against 
the end of ferrule 24, push ferrule 24 toward the back- 
plane against the pressure of spring 26. Spring 26 is cal- 

5 ibrated to allow such retrograde movement of ferrule 24 
a distance of approximately 0.06 inches, altering the pro- 
jection distance a from 0.100 inches (2.41 mm) for ex- 
ample to 0.040 (1.14 mm) inches. In a standard plug con- 
nector, the range of movement is approximately 0.05 to 

10 0.07 inches, which is insufficient for backplane connec- 
tions in cases of misalignment especially in the Z direc- 
tion. Thus, connector 1 1 compensates for such misalign- 
ment on the Z axis. On the other hand, if the ferrule in 
adapter 56 is too short to reach the optical plane 54, the 

15 added length of ferrule 24 from the shortening of connec- 
tor 1 1 in the connection end 14, the end of which extends 
beyond the optical plane, can compensate therefor. In 
any case, the optical plane is moved from the a position 
relative to the reference surface 53. 

20 [0029] If the adapter 56 is misaligned in the X and/or 
Y directions, the end of the adapter 63 encounters the 
sloped nose 49 and is cammed into alignment thereby. 
In an extreme case, the misalignment may be so great 
as to force the connector 1 1 to move. Inasmuch as the 

25 receptacle 59 holds the connector 1 in a fixed position, 
the receptacle itself moves within its bore in the X and Y 
directions to accommodate the misalignment. Such flex- 
ibility of the plug connector 1 1 of the invention in adapting 
to misalignments of the devices with which it is connected 

30 results in drastic improvements in the insertion loss over 
what would normally be the case. 
[0030] Fig. 7 is a plan view of the connector 1 1 as 
mounted in a duplex receptacle 64 for use with a duplex 
adapter 56. 

35 [0031] The plug connector of the invention as de- 
scribed in the foregoing, is rotation controlled in part at 
least because of the fit of the flats 29-29 in cooperation 
with the enlarged diameter portion 28 in sidewall open- 
ings 37, which also increase the pull-out strength as a 

to guard against accidental pull-out, and produces far better 
insertion loss performance than prior art connectors in 
backplane applications, as well as affording rotation con- 
trol. 

[0032] It is to be understood that the various features 
45 of the present invention, as defined by the apended 
claims, might readily be incorporated into other types of 
connectors, and that other modifications or adaptations 
might occur to those skilled in the art. 

50 

Claims 

1. A connector (1 1 ) for terminating an optical fiber (45) 
comprising: 

55 

an elongated housing member (12) having an 
axial bore (19) extending therethrough in a Z, or 
longitudinal, direction, said housing member 
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5. A connector (1 1 ) as claimed in claim 1 wherein said 
spring member (26) permits travel of the ferrule (24) 
in an axial direction of approximately 0.15 centime- 
ters. 

5 

6. A connector (1 1 ) as claimed in claim 5 wherein 0.25 
>P^0.10centimeters. 

7. A connector (1 1 ) as claimed in claim 1 and further 
10 comprising a cylindrical insert member (27), said in- 
sert member (27) being insertable within said hous- 
ing member (12) at said cable receiving end (13); 
said insert member (27) having an enlarged diameter 
portion (28); and 

15 said housing member (12) having first and second 
side walls each having an opening (37) therein for 
receiving said enlarged diameter portion (28). 



characterized by at least one of said sides of said 
nose portion comprising a substantially planar out- 
side surface sloped at an acute angle with respect 
to a reference plane normal to an X, or transverse, 
-axis forming a longitudinally extending camming 
surface for aligning said connector (1 1 ) with respect 
to an adapter (56) in the X-axis direction, and at least 
one other of said sides of said nose portion compris- 
ing a substantially planar outside surface sloped at 
an acute angle with respect to a reference plane nor- 
mal to a Y, or vertical, -axis forming a longitudinally 
extending camming surface for aligning said connec- 
tor (1 1 ) with respect to the adapter (56) in the Y-axis 
direction, wherein the X-axis is perpendicular to the 
Z-axis and the Y-axis is perpendicular to both the Z- 
axis and the X-axis. 

2. A connector (1 1 ) as claimed in claim 1 wherein said 
nose portion (49) includes a length of the housing 
member (12) along the Z-axis, the nose portion (49) 
having a volume of material that is less than 70% of 
a volume of material of another portion of the housing 
member (12) having the same length along the Z- 
axis. 

3. A connector (1 1 ) as claimed in claim 2 wherein said 
nose portion (49) has a volume of material that is 
about 30% of a volume of material of another portion 
of the housing member (12) having the same length 
along the Z-axis. 

4. A connector (1 1 ) as claimed in claim 1 wherein the 
distance p is approximately 0.25 centimeters. 



8. A connector (11) as claimed in claim 1 and further 
comprising a latching arm (16) extending from a sur- 
face of said housing member (12), said latching arm 
(1 6) having a latching lug (1 7, 18) thereon for latching 
said connector (1 1 ) to a receptacle (59) mounted in 
a backplane (61 ). 

9. A connector (11) as claimed in claim 1 and further 
comprising: 

an optical fiber (45) surrounded by a protective 
layer (55); 

said protective layer (55) having stranded 
strength members (33) therein; 
said tubular member (22) surrounding said op- 
tical fiber (45). 

10. A connector (11) as claimed in claim 9 and further 
comprising; 

an insert member (27) within said housing member 
(12) and surrounding a portion of the length of said 
ferrule-barrel assembly, said insert member (27) 
forming a seat for one end of said spring member 
(26); and 

said insert member (27) having grooves therein to 
which said strength members (33) are affixed. 

11. A connector (1 1 ) as claimed in claim 10 and further 
comprising a clip member (40) surrounding said 
housing member (12) at its cable receiving end (13) 
and having a trigger arm (41) having a distal end 
which overlies a distal end of a latching arm (16) on 
said housing member (12). 

1 2. A connector (1 1 ) as claimed in claim 1 0 wherein said 
spring member (26) allows axial movement of said 

55 ferrule-barrel assembly over a distance of approxi- 
mately 0.15 centimeters. 



(12) having a connector end (14) and a cable 
receiving end (13) having a nose portion (40) 
having four sides; 

a ferrule-barrel assembly within said bore (1 9), 
said ferrule-barrel assembly comprising a tubu- 
lar member (22) having an enlarged flange (23) 
at one end thereof from which axial ly projects a 
ferrule (24) adapted to contain a fiber(45) there- 
in, said flange (23) having a polygonally shaped 
portion and a tapered portion (38) leading from 
said polygonally shaped portion to said ferrule 
(24); 

said bore (1 9) having a tapered recessed portion 
(39) thereon forming a seat for said tapered por- 
tion (38) of said flange (23); and 
a spring member (26) within said housing mem- 
ber (12) surrounding said ferrule-barrel assem- 
bly and in contact with said flange (23) to force 
said tapered portion (38) along the Z direction 
into seating engagement with said tapered re- 20 
cessed portion (39) in said bore (19); 
said nose portion (49) through which said ferrule 
(24) passes beyond the connector end of said 
nose portion (49) a distance P; 
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Patentanspruche 

1. Ein Verbinder(1 1 )zum Beendeneineroptischen Fa- 
ser (45), der folgende Merkmale aufweist: 

ein langliches Gehausebauglied (12), das eine 
Axialbohrung (19) aufweist, die sich in einer Z- 
oder longitudinalen Richtung durch dasselbe er- 
streckt, wobei das Gehausebauglied (12) ein 
Verbinderende (14) und ein Kabelaufnahmeen- 
de (1 3) aufweist, das einen Nasenabschnitt (40) 
aufweist, der vier Seiten aufweist; 
eine Hulsenzylinderanordnung in der Bohrung 
(19), wobei die HQIsenzylinderanordnung ein 
rohrfdrmiges Bauglied (22) aufweist, das einen 
vergrflfierten Flansch (23) an einem Ende des- 
selben aufweist, von dem axial eine Hulse (24) 
vorsteht, die angepasst ist, um eine Faser (45) 
darin zu enthalten, wobei der Flansch (23) einen 
vieleckig geformten Abschnitt und einen sich 
verjungenden Abschnitt (38) aufweist, der von 
dem vieleckig geformten Abschnitt zu der HQIse 
(24) fuhrt; 

wobei die Bohrung (19) einen sich verjQngenden 
ausgenommenen Abschnitt (39) daran aufweist, der 
einen Sitz fur den sich verjQngenden Abschnitt (38) 
des Flansch (23) bildet; und 
ein Federbauglied (26) in dem Gehausebauglied 
(12), das die Hulsenzylinderanordnung umgibt und 
sich in Kontakt mit dem Flansch (23) befindet, um 
den sich verjQngenden Abschnitt (38) entlang derZ- 
Richtung in eine Sitzineingriffnahme mit dem sich 
verjungenden ausgenommenen Abschnitt (39) in 
der Bohrung (19) zu treiben; 
den Nasenabschnitt (49), durch den die HQIse (24) 
eine Strecke p Qber das Verbinderende des Nasen- 
abschnitts (49) hinausgeht; 
dadurch gekennzeichnet, dass zumindest eine 
der Seiten des Nasenabschnitts, die eine im We- 
sentlichen planare Aufienoberfiache aufweist, die in 
einem spitzen Winkel bezuglich einer Referenzebe- 
ne geneigt ist, die zu einer X- oder Querachse normal 
ist, eine sich longitudinal erstreckende Ineingriffbrin- 
gungsoberfiache zum Ausrichten des Verbinders 
(1 1 ) bezQglich eines Adapters (56) in der X-Achsen- 
richtung bildet, und zumindest eine andere der Sei- 
ten des Nasenabschnitts, die eine im Wesentlichen 
planare Aufienoberfiache aufweist, die in einem spit- 
zen Winkel bezuglich einer Referenzebene geneigt 
ist, die zu einer Y- oder Vertikalachse normal ist, eine 
sich longitudinal erstreckende Ineingriffbringungs- 
oberfiache zum Ausrichten des Verbinders (11) be- 
zuglich des Adapters (56) in der Y-Achsenrichtung 
bildet, wobei die X-Achse senkrecht zu der Z-Achse 
ist und die Y-Achse sowohl zu der Z-Achse als auch 
zu der X-Achse senkrecht ist. 



2. Ein Verbinder (1 1 ) gemafc Anspruch 1 , bei dem der 
Nasenabschnitt (49) eine Lange des GehSusebau- 
glieds (12) entlang der Z-Achse umfasst, wobei der 
Nasenabschnitt (49) ein Materialvolumen aufweist, 

5 das geringer als 70% eines Materialvolumens eines 
anderen Abschnitts des Gehausebauglieds (12) ist, 
der die gleiche L3nge entlang der Z-Achse aufweist. 

3. Ein Verbinder (1 1 ) gemafi Anspruch 2, bei dem der 
10 Nasenabschnitt (49) ein Materialvolumen aufweist, 

das etwa 30% eines Materialvolumens eines ande- 
ren Abschnitts des Gehausebauglieds (12) betragt, 
der die gleiche Lange entlang der Z-Achse aufweist. 

15 4. Ein Verbinder (1 1 ) gemaft Anspruch 1 , bei dem die 
Strecke (5 etwa 0,25 Zentimeter betragt. 

5. Ein Verbinder (11) gemafi Anspruch 1 , bei dem das 
Federbauglied (26) eine Bewegung der Hulse (24) 

20 in einer Axialrichtung von etwa 0,15 Zentimetem er- 
laubt. 

6. Ein Verbinder (11) gemaii Anspruch 5, bei dem 0,25 
>P£ 0,10 Zentimeter. 

25 

7. Ein Verbinder (11) gemafc Anspruch 1 , der ferner ein 
zylindrisches Einfuhrungsbauglied (27) aufweist, 
wobei das Einfuhrungsbauglied (27) in dem Gehau- 
sebauglied (12) an dem Kabelaufnahmeende (13) 

30 einfuhrbar ist; 

wobei das Einfuhrungsbauglied (27) einen Abschnitt 
(28) vergrfilierten Durchmessers aufweist; und 
wobei das Gehausebauglied (1 2) eine erste und eine 
zweite Seitenwand aufweist, von denen jede eine 

35 Cffnung (37) zum Aufnehmen des Abschnitts (28) 
vergrfilierten Durchmessers darin aufweist. 

8. Ein Verbinder (11) gemafi Anspruch 1, der ferner 
einen Verriegelungsarm (16) aufweist, der sich von 

<o einer Oberfiache des Gehausebauglieds (12) er- 
streckt, wobei der Verriegelungsarm (16) einen Ver- 
riegelungsvorsprung (17, 18) daran aufweist zum 
Verriegeln des Verbinders (1 1 ) mit einer Aufnahme- 
einrichtung (59), die in einer Ruckwandplatine (61) 

^5 befestigt ist. 

9. Ein Verbinder (11) gemafi Anspruch 1, der ferner. 
folgende Merkmale aufweist: 

50 eine optische Faser (45), die von einer Schutz- 

schicht (55) umgeben ist; 

wobei die Schutzschicht (55) verseilte Verstarkungs- 
bauglieder (33) darin aufweist; 
55 wobei das rohrfarmige Bauglied (22) die optische 
Faser (45) umgibt. 

10. Ein Verbinder (11) gemaii Anspruch 9, der ferner 
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folgende Merkmale aufweist: 

ein Einfuhrungsbauglied (27) in dem GehSuse- 
bauglied (12), das einen Abschnitt der LSnge 
der Hillsenzylinderanordnung umgibt, wobei 
das Einfuhrungsbauglied (27) einen Sitz fflr ein 
Ende des Federbauglieds (26) bildet; und 

wobei das Einfuhrungsbauglied (27) Rillen darin auf- 
weist, an denen die Verstarkungsbaugl ieder (33) be- 
festigt sind. 

11. Ein Verbinder (11) gemSB Anspruch 10, der ferner 
ein Klemmbauglied (40) aufweist, das das GehSu- 
sebauglied (12) an seinem Kabelaufnahmeende 
(13) umgibt und einen Ausloserarm (41) aufweist, 
der ein distales Ende aufweist, das uber einem di- 
stalen Ende eines Verriegelungsarms (16) an dem 
GehSusebauglied (12) liegt. 

12. Ein Verbinder (11) gemSG Anspruch 1 0, bei dem das 
Federbauglied (26) eine Axialbewegung der HQIsen- 
zylinderanordnung uber eine Strecke von etwa 0,15 
Zentimetern zulSsst. 



Revendi cations 

1 . Connecteur (1 1 ) destine a terminer une fibre optique 
(45), comprenant : 

un element de logement allonge (1 2) presentant 
un atesage axial (19) s'y etendant dans une di- 
rection Z, ou longitudinale, ledit element de lo- 
gement (12) presentant une extremite de con- 
necteur (14) et une extremite de reception de 
cable (13) presentant une partie de nez (40) 
ayant quatre cdtes ; 

un ensemble d'embout et virole dans ledit ale- 
sage (19), ledit ensemble d'embout et virole 
comprenant un element tubulaire (22) presen- 
tant une bride agrandie (23) a Tune de ses ex- 
tremites, a partir de laquelte ressort axialement 
un embout (24) adapte pour contenir une fibre 
(45), ladite bride (23) presentant une partie de 
forme polygonale et une partie de forme effilee 
(38) allant de ladite partie de forme polygonale 
audit embout (24) ; 

ledit alesage (19) presentant une partie evidee 
effilee (39) formant un siege pour ladite partie 
effilee (38) de ladite bride (23) ; et 
un el6ment de ressort (26) dans ledit element 
de logement (12) entourant ledit ensemble 
d'embout et virole et en contact avec ladite bride 
(23), pour forcer ladite partie effilee (38) dans la 
direction Z en prise d'enfoncement avec ladite 
partie creuse effil6e (39) dans ledit alesage 
(19); 



ladite partie de nez (49) a travers laquelle ledit 
embout (24) passe au-dela de I'extremite de 
connecteur de ladite partie de nez (49) d'une 
distance P; 

5 

caracterise par le fait qu'au moins I'un desdits co- 
tes de ladite partie de nez comprend une surface 
exterieure sensiblement plane inclinee suivant un 
angle aigu par rapport a un plan de reference normal 

10 a un axe X, ou transversal, formant une surface de 
came s'etendant longitudinalement, pour aligner le- 
dit connecteur (1 1 ) par rapport a un adaptateur (56) 
dans la direction de I'axe X, et qu'au moins un autre 
desdits cdtes de ladite partie de nez comprend une 

15 surface exterieure sensiblement plane inclinee sui- 
vant un angle aigu par rapport a un plan de reference 
normal a un axe Y, ou vertical, formant une surface 
de came s'etendant longitudinalement, pour aligner 
ledit connecteur (1 1 ) par rapport a I'adaptateur (56) 

20 dans la direction de I'axe Y, ou I'axe X est perpen- 
diculaire a I'axe Z et I'axe Y est perpendiculaire tant 
a I'axe Z qu'a I'axe X. 

2. Connecteur (11) selon la revendication 1, dans le- 
25 quel ladite partie de nez (49) comporte une longueur 

de I'element de logement (12) le long de I'axe Z, la 
partie de nez (49) ayant un volume de matiere qui 
est inferieur a 70% d'un volume de matiere d'une 
autre partie de I'element de logement (12) ayant ia 
30 mSme longueur le long de I'axe Z. 

3. Connecteur (11) selon la revendication 2, dans le- 
quel ladite partie de nez (49) a un volume de matiere 
qui est d'environ 30% d'un volume de matiere d'une 

35 autre partie de I'element de logement (12) ayant la 
meme longueur le long de I'axe Z. 

4. Connecteur (11) selon la revendication 1, dans le- 
quel la distance p est d'environ 0,25 centimetre. 

40 

5. Connecteur (11) selon la revendication 1, dans le- 
quel ledit element de ressort (26) permet un defa- 
cement de I'embout (24) dans une direction axiale 
d'environ 0,15 centimetre. 

45 

6. Connecteur (11) selon la revendication 5, dans le- 
quel 0,25 >P^ 0,10 centimetre. 

7. Connecteur (11) selon la revendication 1, compre- 
50 nant, par ailleurs, un element d'insert cylindrique 

(27), ledit element d'insert (27) pouvant §tre introduit 
dans ledit element de logement (12) a ladite extre- 
mite de reception de cable (13) ; 
ledit element d'insert (27) presentant une partie de 
55 diametre agrandi (28) ; et 

ledit element de logement (12) presentant une pre- 
miere et une deuxieme paroi laterale presentant, 
chacune, une ouverture (37) destinee a recevoir la- 
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dite partie de diametre agrandi (28). 

8. Connecteur (11) selon la revendication 1, compre- 
nant, par ailleurs, un bras de verrouillage (1 6) s'eten- 
dant a partir d*une surface dudit element de loge- s 
ment (12), ledit bras de verrouillage (16) presentant 
une patte de verrouillage (17, 18) destinee a ver- 
rouiller ledit connecteur (11) a un receptacle (59) 
monte dans un plan arriere (61). 

10 

9. Connecteur (1 1 ) suivant la revendication 1 , compre- 
nant par ailleurs : 

une fibre optique (45) entouree d'une couche de 
protection (55); ^ 
ladite couche de protection (55) pr6sentant des 
elements de solidite en brins (33) ; 
ledit element tubulaire (22) entourant ladite fibre 
optique (45). 

20 

10. Connecteur (11) selon la revendication 9, compre- 
nant par ailleurs : 

un element d'insert (27) dans ledit element de 
logement (12) et entourant une partie de la Ion- 25 
gueur dudit ensemble d'embout et virole, ledit 
Element d'insert (27) formant un siege pour une 
extremite dudit Element de ressort (26) ; et 
ledit element d'insert (27) presentant des rainu- 
res auxquelles sont fixes lesdits elements de so- so 
lidite (33). 

1 1 . Connecteur (11) selon la revendication 10, compre- 
nant, par ailleurs, un etement de clip (40) entourant 
ledit Element de logement (12) a son extremite de 35 
r6ception de cdble (1 3) et pr6sentant un bras de de- 
clenchement (41) presentant une extr6mite distale 

qui se situe au-dessus d'une extremite distale d'un 
bras de verrouillage (16) sur ledit Element de loge- 
ment (12). 40 

12. Connecteur (11) selon la revendication 10, dans le- 
quel ledit element de ressort (26) permet un defa- 
cement axial dudit ensemble d'embout et virole sur 
une distance d'environ 0,1 5 centimetre. 4 $ 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to an optical fiber connec- s 
tor and, more particularly to a plug type optical fiber con- 
nector particularly for backplane connections. 

BACKGROUND OF THE INVENTION 

[0002] In optical fiber communications, connectors for 
joining fiber segments at their ends, or for connecting 
optical fiber cables to active or passive devices, are an 
essential component of virtually any optical fiber system. 
The connector or connectors, in joining fiber ends, for 
example, has, as its primary function, the maintenance 
of the ends in a butting relationship such that the core of 
one of the fibers is axially aligned with the core of the 
other fiber so as to maximize light transmissions from 
one fiber to the other. Another goal is to minimize back 
reflections. Such alignment is extremely difficult to 
achieve, which is understandable when it is recognized 
that the mode field diameter of, for example, a singlem- 
ode fiber is approximately nine (9) microns (0.009 mm). 
Good alignment (low insertion loss) of the fiber ends is 
a function of the alignment, the width of the gap (if any) 
between the fiber ends, and the surface condition of the 
fiber ends, all of which, in turn, are inherent in the partic- 
ular connector design. The connector must also provide 
stability and junction protection and thus it must minimize 
thermal and mechanical movement effects. These same 
considerations apply to arrangements where the fiber, 
terminated in a plug connector, is to be used with active 
or passive devices, such as, for example, computers or 
transceivers and the like. 

[0003] In the present day state of the art, there are 
numerous, different, connector designs in use for achiev- 
ing low insertion loss and stability. In most of these de- 
signs, a pair of ferrules (one in each connector or one in 
the connector and one in the apparatus or device), each 
containing an optical fiber end, are butted together end 
to end and light travels across the junction. Zero insertion 
loss requires that the fibers in the ferrules be exactly 
aligned, a condition that, given the necessity of manu- 
facturing tolerances and cost considerations, is virtually 
impossible to achieve, except by fortuitous accident. As 
a consequence, most connectors are designed to 
achieve a useful, preferably predictable, degree of align- 
ment, some misalignment being acceptable. Alternative- 
ly, a device meant to accept a connector with the ferrule 
aligned in a bore and which comes to rest at a stop in 
the optical plane is acceptable. 
[0004] Alignment variations between a pair of connec- 
tors can be the result of the offset of the fiber core cen- 
terline from the ferrule centerline. This offset, which gen- 
erally varies from connector to connector, is known as 
"eccentricity" , and is defined as the distance between the 
longitudinal centroidal axis of the ferrule at the end face 
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thereof and the centroidal axis of the optical fiber core 
held within the ferrule passage. The resultant eccentricity 
vector has two components, magnitude and direction. 
Where two connectors are interconnected, rotation of 
one of them will, where eccentricity is present, change 
the relative position of the fibers, with a consequent in- 
crease or decrease in the insertion loss of the connec- 
tions. Where the magnitude of the eccentricities are ap- 
proximately equal the direction component is governing, 
and relative rotation of the connectors until alignment is 
achieved will produce maximum coupling. 
[0005] In EP-A-1072914 there is shown an arrange- 
ment for "tuning" a connector to achieve optimum direc- 
tion of its eccentricity. 

[0006] Unfortunately, there are a number of other prob- 
lems affecting insertion loss of the plug connection, par- 
ticularly where the connector plug, which terminates, for 
example, a jumper cable, is used to connect through a 
backplane to, generally, a piece of equipment having a 
connector adapter or connector receiving means mount- 
ed thereon. By "backplane" is meant, generally, a wall 
which separates internal apparatus from external appa- 
ratus, and through which a connection or connections 
are made. Thus the interior apparatus may comprise 
printed wiring boards (PWBs) having connector adapters 
mounted thereon (a circuit pack) which mate with plug 
connectors, such as LC type connectors which are 
mounted in the backplane. The backplane may also com- 
prise a mounting panel as in a switch box, with the ap- 
paratus on one side thereof and the plug connectors in- 
sertable from the other side. In general use, the floating 
connector is affixed to the backplane, and the circuit pack 
is plugged into the backplane as needed to mate with the 
backplane connector plug. 

[0007] In all such arrangements, manufacturing toler- 
ances can add up to serious misalignments in any of the 
X, Y, or Z axes. Thus when a coupling adapter or device 
receptacle with a circuit pack is mounted on a PWB, the 
PWB mount, the adapter mount, the adapter itself and 
the latching mechanism of the circuit pack, which have 
all been made to be within certain tolerance limits, could, 
for example, all be at the extreme tolerance limits, thus 
presenting a particular misalignment of the adapter con- 
nector ferrule receptacle along one or more of the X, Y, 
Z axes. When an adapter is inserted into the wall of the 
backplane, it may be seriously misaligned with the ferrule 
which is latched to a receptacle on the backplane. In 
many instances the insertion of the adapter into the plug 
is blind, i.e., the operator cannot see one or the other 
coupling components, and the operator cannot easily feel 
for the correct position. This result in damage to the fer- 
rule of the plug. As a consequence, insertion loss may 
be increased to an undesirable level. In extreme cases, 
connection might not be possible. In addition, severe im- 
proper Z axis travel of the ferrule can result in twisting of 
the ferrule barrel of the connector, resulting in de-tuning 
of the plug connector when it has been tuned. 
[0008] In addition, in a backplane wall in the Z axis is 
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a standard LC plug connector may not be long enough 
to insure that the spacing between the optical plane, 
where the backplane plug ferrule abuts the device stop 
or ferrule assembly in the abut, and a reference face in 
the front of the backplane remains the same regardless 
of the backplane thickness. If it does not, proper abutment 
of the two ferrules may not occur, thereby causing a ma- 
terial increase in insertion loss. 
[0009] EP 0935147 A2 discloses a connector of the 
type defined in the prior art portion of claim 1. 
[0010] US-5.21 2.752 discloses an optical connector 
including a ferrule assembly, which is adapted to be re- 
ceived in a plug frame. The ferrule assembly is held in 
the plug frame by a cable retention assembly. A direction 
of eccentricity of a plug passage way or of an optical fiber 
terminated by the ferrule assembly is determined. The 
direction of eccentricity is aligned with a key of a grip. 
[0011] As discussed hereinafter, the principles of the 
invention are incorporated in an LC type connector, but 
it is to be understood that these principles are applicable 
to other types of connectors as well. 
[0012] In greater detail, the basic components of the 
connector comprise a ferrule-barrel assembly for holding 
the end of an optical fiber extending axially there through 
and a plug housing member which contains the ferrule- 
barrel assembly. A coil spring member contained within 
the housing surrounds the barrel and bears against an 
interior portion of the housing and an enlarged barrel 
member, thereby supplying forward bias to the ferrule 
assembly relative to the housing. In accordance with one 
aspect of the invention, the housing has a length extend- 
ing from a cable entrance end to a connection end which 
terminates in a nose portion, that is great enough to en- 
able insertion into the adapter regardless of the back- 
plane thickness. The housing has a latching arm thereon, 
an insert member, a crimp member, and a rear yoke 
member having a trigger thereon for actuating the latch- 
ing arm, and the overall length is such that the trigger 
member remains accessible regardless of the backplane 
thickness. The coil spring is likewise of increased length 
and affords to the ferrule a greater amount of travel on 
the axis to accommodate some Z direction misalignment 
of the adapter to which connection is to be made. This 
greater than normal travel insures that the ferrule will 
reach, and butt with the adapter ferrule despite, for ex- 
ample, the adapter being mounted too great or too little 
a distance in the Z direction from a reference plane de- 
fined by the front surface of the backplane. 
[001 3] In accordance with another aspect of the inven- 
tion, the insert member, which functions as a strength 
member, has an enlarged diameter portion having locat- 
ing flats thereon forming a truncated cylindrical portion 
that keeps with openings in the sidewalls of the housing 
to seat the insert firmly in place axially to resist axial pull. 
The insert member is affixed to the barrel-ferrule assem- 
bly which, consequently, is prevented from rotating within 
the housing. The ferrule-barrel assembly has a hex- 
shaped barrel that sits in a hex-shaped opening or recess 



in the housing bore. The barrel can be unseated and 
rotated to any of six positions to tune the connector to 
achieve optimum optical loss. Mounted on the rear por- 
tion of the insert member is a crimping member which is 
5 surrounded by a clip or yoke member having a trigger or 
activating arm mounted thereon. The crimping member 
is used to affix the strength members, e.g. aramid fibers, 
to the rear of the insert member to attach the cable to the 
connector. 

10 [001 4] In accordance with another aspect of the inven- 
tion, the latching arm on the connector is positioned to 
latch to a backplane receptacle at a point approximately 
in the reference plane, or in a fixed position relative there- 
to, of the backplane. This has the beneficial effect of latch- 

15 ing the connector to the backplane in the same place 
relative thereto regardless of the thickness of the back- 
plane, while leaving the trigger accessible for un-latching 
the connector when necessary. 
[0015] Because, as pointed out hereinbefore the 

20 adapter may be misaligned in the X and Y axes as a 
result of conflicting manufacturing tolerances, the nose 
portion of the connector housing has four sides and is 
chamfered, i.e. the nose portion comprises at least one 
substantially planar outside surface sloped at an acute 

25 angle with respect to a reference plane normal with the 
X axis, and at least one substantially planar outside sur- 
face sloped at an acute angle with respect to a reference 
plane normal with the Yaxis. The sloping surfaces of the 
chamfer serve as leadins for the adapters and function 

30 to cam the adapter or device receptacle into alignment 
with the ferrule of the backplane plug connector. 
[0016] These and other principles and features of the 
present invention will be more readily understood from 
the following detailed description, read in conjunction 

35 with the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 
[0017] 

40 

FIG. 1 is an exploded perspective view of the basic 
elements of the plug connector of the present inven- 
tion; 

FIG. 2(a) is a perspective view of the connector of 
45 Fig. 1 as partially assembled; 

FIG. 2(b) is a cross-sectional view of the connector 
of Fig. 1; 

FIG. 2(c) is a front elevation view of the connector 
of Fig. 1; 

so FIG. 3 is an exploded perspective view of a jumper 
cable as terminated by the connector of Fig. 1 ; 
FIG. 4 is a perspective view of the assembled termi- 
nation of the jumper cable; 
FIG. 5 is a sectional arrangement of Fig. 4 as used 

55 as a backplane connector for a thin walled back- 
plane; 

FIG. 6 is a sectional elevation view of the connector 
arrangement of Fig. 4 as used as a backplane con- 
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nector for a thick walled backplane; and 
FIG. 7 is a top plan view of the backplane connector 
of the invention as used in a duplex connector ar- 
rangement. 

5 

DETAILED DESCRIPTION 

[0018] Fig. 1 is an exploded perspective view of the 
plug connector 1 1 of the present invention which, as de- 
picted, is an LC type connector having a unitary housing 10 
12 which, as pointed out hereinbefore has a length from 
the cable entrance end 1 3 to the connector or ferrule end 
14 that is sufficient to make the connector 1 1 usable over 
a wide range of backplane thicknesses. As such, the con- 
nector 1 1 is considerably longer than the standard LC 
connector. A latching arm 16, having first and second 
latching lugs 17 and 18 extends from housing 12, for 
latching the connector 1 1 in place. As will be discussed 
more fully hereinafter, the axial location of the latching 
lugs 17 and 18 is important to the proper functioning of 
connector 11. Housing 12 and latching arm 16 are pref- 
erably made of a suitable plastic material and, preferably 
are molded therefrom in a one piece structure. The plastic 
material should have sufficient resilience to allow the 
latching arm 16 to be depressed and to spring back to 
its non-depressed (latching) position, thereby forming a 
"living" hinge. Housing 12 has an axial bore 1 9 extending 
therethrough which accommodates a ferrule-barrel as- 
sembly. The ferrule- barrel assembly comprises a flexible 
hollow tubular member 22 attached to a metal or hard 
plastic barrel member 21 with an enlarged flange 23 from 
which extends a ferrule 24 which may be of a suitably 
hard and wear resistant material such as, preferably, ce- 
ramic, glass, or metal and which functions to contain an 
optical fiber therein. A coil spring 26 surrounds tubular 
member 22 and seats against the rear of flange 23 at its 
forward end, and against an insert 27 at its rear end. 
Insert 27 is tubular and accommodates tubular member 
22. 

[001 9] Insert 27 has an enlarged diameter section 28 
having first and second flats 29 (only one of which is 
shown) thereon which enable insertion of insert 27 into 
the end of bore 1 9 at the cable entrance end 1 3 of housing 
12, which has a generally square configuration as is 
shown, for example, in E P App. No. 00308383.9. 
[0020] Insert 27 also has a flange 31 thereon which 
functions as a stop to prevent insert 27 from being insert- 
ed too far into housing 12, as best seen in Fig. 2(b). Figs. 
2(a), 2(b), and 2(c) are a perspective view, a cross-sec- 
tional elevation view, and a front elevation view, respec- 
tively, of the connector 11 of Fig. 1 . 
[0021] At the cable receiving end of insert 27 is a 
groove 32 which is designed to receive the strength mem- 
bers, usually aramid fibers 33, which are affixed thereto 
by means of a crimping member 34 as best seen in Fig. 
3, thereby anchoring the incoming fiber cable 36 to con- 
nector 11. As best seen in Fig. 1, each of the sidewalls 
of housing 12, has an opening 37, only one of which is 



shown, therein for receiving the enlarged diameter por- 
tion 28 of insert 27 and which functions to affix the insert 
27 longitudinally, i.e., the Z direction, within housing 12. 
The flats 29-29 of insert 27 are received within the walls 
at the cable entrance end 13 to prevent rotation thereof 
[0022] The front end of flange 23 has a polygonal 
shape, preferably hexagonal, with a slope 38 which is 
adapted to seat in a sloped recess portion 39 of bore 19, 
as best seen in Fig. 2(b). Recess portion 39 likewise has 
a polygonal shape adapted to receive flange 23 in any 
of, in the case of a hexagonal shape, six positions for 
tuning the connector. The tuning process is fully shown 
and explained in EP-A-1072914. 
[0023] Figs. 3 and 4 are perspective views of, respec- 
tively, the disassembled and assembled connector 1 1 as 
a termination of, for example, a jumper cable 36 which 
comprises, as shown in Fig. 5, a fiber 45, a buffer layer 
50 and an insulating protective layer 55 having strength 
members 33 therein. In addition to the parts discussed 
hereinbefore, connector 1 1 also includes a clip member 
40 having a trigger arm 41 thereon. Clip member 40 has 
a rectangular or square bore 42 and is designed to be a 
slip fit on the cable receiving end of housing 1 2 as shown 
in Fig. 4. Stop members 43, only one of which is shown, 
function to locate clip member 40 longitudinally, and its 
latches to housing 12 by means of internal latches, not 
shown, which mate with latch openings 44, only one of 
which is shown, in housing member 1 2. A protective boot 
46 extends from the rear of clip member 40 44, and pre- 
vents the clip member 40 from moving rearward after 
assembly. The boot 46 has a bore 47 which surrounds 
and grips the crimping member 34. A protective dust cap 
48, insertable in the ferrule or connection end 14 of the 
housing 12 protects the ferrule 24 when the connector is 
assembled, inasmuch as ferrule 24 projects beyond the 
end of housing 12, as best seen in Fig. 2(b) a distance 
(5 which may be, for example, approximately 0.10 inches 
(2.41mm), which is in a standard LC connector, approx- 
imately 0.07 inches (1.78 mm). 
[0024] In accordance with the invention, the ferrule or 
connector end 14 of housing 12 has a tapered nose por- 
tion 49, i.e the planar outside surfaces of the nose portion 
49 are sloped at an acute angle relative to the corre- 
sponding outside side wall of the housing 12. The hap- 
ened nose portion 49 has a front tip end which surrounds 
the ferrule 24, as best seen in Fig. 2(b). As will be dis- 
cussed more fully hereinafter, the tapered portion func- 
tions to align the connector 1 1 with an adapter or other 
device to which connector 1 1 is to be mated. The tapered 
portion is formed by removal of at least 30% of the ma- 
terial of the housing at the front tip of the nose. In practice, 
it has been found that 70% removal yields excellent re- 
sults. The nose portion results in a connector end 14 of 
the housing in the area of bore 1 9 that is somewhat short- 
er than in a standard LC connector housing, and, as a 
consequence, ferrule 24 projects farther outward from 
the housing which, as will be made clear hereinafter, 
makes proper alignment in the Z direction possible. 



20 



25 



30 



35 



AO 



45 



50 



4 



7 

[0025] In use, the connector 11 is mounted in, and 
latched to a receptacle in the backplane wall from one 
side thereof, and a PWB or other device, preferably hav- 
ing an adapter or similar connector receiving device ther- 
eon is, usually subsequently, mounted to a circuit pack 5 
(not shown) the other side of the backplane wall and 
makes connection with the plug connector 1 1 . This con- 
nection arrangement is shown in Fig. 5 for a thin back- 
plane wall 61 and in Fig. 6 for a relatively thick backplane 
wall 61 . In either instance, the front surface 53 of the 
backplane wall 61 is a reference surface which, under 
normal usage is a fixed distance a from the optical plane 
54 which is the plane in which ferrule 24 abuts with the 
device ferrule (not shown) within an adapter 56. This dis- 
tance may be, for example, 0.640 inches (16.26 mm). 
The adapter 56 is shown mounted on a spacer block 57 
which is affixed to a PWB 58 so that, when PWB 58 is 
part of a circuit pack and latching arrangement (not 
shown) on the left hand side as viewed in Figs. 5 and 6, 
the centerline of adapter 56 is coincident with the cen- 
terline of plug connector 11 , which is mounted in a suit- 
able receptacle 59 of the type, for example, shown in 
copending EP App. No. 00307829.2. 
[0026] As can be seen in the figures, receptacle 59 is 
adjustable for different widths of backplane walls 61 , and 
plug connector 11 is always latched therein in a fixed 
position relative to reference plane 53. In addition, the 
length of housing 12 is such that trigger 41 is accessible, 
regardless of the width of wall 61 by pushing forward on 
trigger 41 which will interact with latch arm 16 to unlatch 
lugs 17 and 18. Receptacle 59 resides within a bore in 
backplanes 61 which, as can be seen, is slightly larger 
than the transverse dimension of the receptacle 59 there- 
in. Thus, although connector 11 is held fixed in the Z 
direction in the back direction, receptacle 59 and hence 
plug 11 can be moved slightly in the forward Z direction 
for unlatching and in the X and Y directions. As will be 
explained hereinafter, such slight movement is important 
to the goal of achieving proper alignment of adapter 56 
and plug connector 11. 

[0027] The added length of housing 1 2 makes possible 
somewhat better calibration of spring member 26 as to 
the force necessary to compress it slightly and also as 
to its restoring force, both of which involve movement of 
the ferrule-barrel assembly against the barrel or flange 
23 thereof spring 26 bears. As seen in Figs. 5 and 6, the 
end of ferrule 24 is shown as lying in the optical plane 
54. This is for illustrative purposes only, inasmuch as, 
initially, the end of ferrule 24 will protrude beyond the 
optical plane 54 to its full extension p. This can be seen 
by the fact that the sloping surface 38 on flange 23 is not 
seated on the recessed portion 39 of bore 19. When fully 
seated by the pressure of spring 26, ferrule 24 extends 
beyond the optical plane 54 for the distance p. 
[0028] When PWB is then plugged into its socket or 
mounting, not shown, assuming, for purposes of illustra- 
tion, that adapter 56, which has a connector equipped 
with a ferrule, not shown, therein, is misaligned in all three 
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axes X, Y, and Z. If the ferrule therein, not shown, extends 
beyond the optical plane 54, it will, when it butts against 
the end of ferrule 24, push ferrule 24 toward the back- 
plane against the pressure of spring 26. Spring 26 is cal- 
ibrated to allow such retrograde movement of ferrule 24 
a distance of approximately 0.06 inches, altering the pro- 
jection distance a from 0.100 inches (2.41 mm) for ex- 
ample to 0.040 (1.14 mm) inches. In a standard plug con- 
nector, the range of movement is approximately 0.05 to 
0.07 inches, which is insufficient for backplane connec- 
tions in cases of misalignment especially in the Z direc- 
tion. Thus, connector 1 1 compensates for such misalign- 
ment on the Z axis. On the other hand, if the ferrule in 
adapter 56 is too short to reach the optical plane 54, the 
added length of ferrule 24 from the shortening of connec- 
tor 1 1 in the connection end 14, the end of which extends 
beyond the optical plane, can compensate therefor. In 
any case, the optical plane is moved from the a position 
relative to the reference surface 53. 
[0029] If the adapter 56 is misaligned in the X and/or 
Y directions, the end of the adapter 63 encounters the 
sloped nose 49 and is cammed into alignment thereby. 
In an extreme case, the misalignment may be so great 
as to force the connector 1 1 to move. Inasmuch as the 
receptacle 59 holds the connector 1 in a fixed position, 
the receptacle itself moves within its bore in the X and Y 
directions to accommodate the misalignment. Such flex- 
ibility of the plug connector 1 1 of the invention in adapting 
to misalignments of the devices with which it is connected 
results in drastic improvements in the insertion loss over 
what would normally be the case. 
[0030] Fig. 7 is a plan view of the connector 1 1 as 
mounted in a duplex receptacle 64 for use with a duplex 
adapter 56. 

[0031] The plug connector of the invention as de- 
scribed in the foregoing, is rotation controlled in part at 
least because of the fit of the flats 29-29 in cooperation 
with the enlarged diameter portion 28 in sidewall open- 
ings 37, which also increase the pull-out strength as a 
guard against accidental pull-out, and produces far better 
insertion loss performance than prior art connectors in 
backplane applications, as well as affording rotation con- 
trol. 

[0032] It is to be understood that the various features 
of the present invention, as defined by the apended 
claims, might readily be incorporated into other types of 
connectors, and that other modifications or adaptations 
might occur to those skilled in the art. 



Claims 

1 . A connector (1 1 ) for terminating an optical fiber (45) 
comprising: 

an elongated housing member (12) having an 
axial bore (19) extending therethrough in a Z, or 
longitudinal, direction, said housing member 
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(12) having a connector end (14) and a cable 
receiving end (13) having a nose portion (40) 
having four sides; 

a ferrule-barrel assembly within said bore (19), 
said ferrule-barrel assembly comprising a tubu- 
lar member (22) having an enlarged flange (23) 
at one end thereof from which axially projects a 
ferrule (24) adapted to contain a fiber(45) there- 
in, said flange (23) having a polygonally shaped 
portion and a tapered portion (38) leading from 
said polygonally shaped portion to said ferrule 
(24); 

said bore (1 9) having a tapered recessed portion 
(39) thereon forming a seat for said tapered por- 
tion (38) of said flange (23); and 
a spring member (26) within said housing mem- 
ber (12) surrounding said ferrule-barrel assem- 
bly and in contact with said flange (23) to force 
said tapered portion (38) along the Z direction 
into seating engagement with said tapered re- 
cessed portion (39) in said bore (19); 
said nose portion (49) through which said ferrule 
(24) passes beyond the connector end of said 
nose portion (49) a distance P; 

characterized by at least one of said sides of said 
nose portion comprising a substantially planar out- 
side surface sloped at an acute angle with respect 
to a reference plane normal to an X, or transverse, 
-axis forming a longitudinally extending camming 
surface for aligning said connector (1 1) with respect 
to an adapter (56) in the X-axis direction, and at least 
one other of said sides of said nose portion compris- 
ing a substantially planar outside surface sloped at 
an acute angle with respect to a reference plane nor- 
mal to a Y, or vertical, -axis forming a longitudinally 
extending camming surface for aligning said connec- 
tor (1 1 ) with respect to the adapter (56) in the Y-axis 
direction, wherein the X-axis is perpendicular to the 
Z-axis and the Y-axis is perpendicular to both the Z- 
axis and the X-axis. 

2. A connector (1 1 ) as claimed in claim 1 wherein said 
nose portion (49) includes a length of the housing 
member (12) along the Z-axis, the nose portion (49) 
having a volume of material that is less than 70% of 
a volume of material of another portion of the housing 
member (12) having the same length along the Z- 
axis. 

3. A connector (1 1 ) as claimed in claim 2 wherein said 
nose portion (49) has a volume of material that is 
about 30% of a volume of material of another portion 
of the housing member (12) having the same length 
along the Z-axis. 

4. A connector (1 1 ) as claimed in claim 1 wherein the 
distance p is approximately 0.25 centimeters. 



5. A connector (1 1 ) as claimed in claim 1 wherein said 
spring member (26) permits travel of the ferrule (24) 
in an axial direction of approximately 0.15 centime- 
ters. 

6. A connector (1 1 ) as claimed in claim 5 wherein 0.25 
>fj> 0.10 centimeters. 

7. A connector (11) as claimed in claim 1 and further 
comprising a cylindrical insert member (27), said in- 
sert member (27) being insertable within said hous- 
ing member (12) at said cable receiving end (13); 
said insert member (27) having an enlarged diameter 
portion (28); and 

said housing member (12) having first and second 
side walls each having an opening (37) therein for 
receiving said enlarged diameter portion (28). 

8. A connector (11) as claimed in claim 1 and further 
comprising a latching arm (16) extending from a sur- 
face of said housing member (12), said latching arm 
(16) having a latching lug (17, 1 8) thereon for latching 
said connector (1 1 ) to a receptacle (59) mounted in 
a backplane (61). 

9. A connector (1 1 ) as claimed in claim 1 and further 
comprising: 

an optical fiber (45) surrounded by a protective 
layer (55); 

said protective layer (55) having stranded 
strength members (33) therein; 
said tubular member (22) surrounding said op- 
tical fiber (45). 

10. A connector (11) as claimed in claim 9 and further 
comprising; 

an insert member (27) within said housing member 
(12) and surrounding a portion of the length of said 
ferrule-barrel assembly, said insert member (27) 
forming a seat for one end of said spring member 
(26); and 

said insert member (27) having grooves therein to 
which said strength members (33) are affixed. 

1 1 . A connector (1 1 ) as claimed in claim 1 0 and further 
comprising a clip member (40) surrounding said 
housing member (12) at its cable receiving end (13) 
and having a trigger arm (41) having a distal end 
which overlies a distal end of a latching arm (16) on 
said housing member (12). 

12. A connector (1 1 ) as claimed in claim 1 0 wherein said 
spring member (26) allows axial movement of said 

55 ferrule-barrel assembly over a distance of approxi- 
mately 0.15 centimeters. 
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Patentanspruche 

1 . Ein Verbinder (11) zum Beenden einer optischen Fa- 
ser (45), der folgende Merkmale aufweist: 

ein langliches Gehdusebauglled (12), das eine 
Axialbohrung (19) aufweist, die sich in einer Z- 
oder longitudinalen Richtung durch dasselbe er- 
streckt, wobei das Gehausebauglied (12) ein 
Verbinderende (14) und ein Kabelaufnahmeen- 
de (1 3) aufweist, das einen Nasenabschnitt (40) 
aufweist, der vier Seiten aufweist; 
eine HQIsenzylinderanordnung in der Bohrung 
(19), wobei die HQIsenzylinderanordnung ein 
rohrfdrmiges Bauglied (22) aufweist, das einen 
vergrfifierten Flansch (23) an einem Ende des- 
seiben aufweist, von dem axial eine Hulse (24) 
vorsteht, die angepasst ist, um eine Faser (45) 
darin zu enthalten, wobei der Flansch (23) einen 
vieleckig geformten Abschnitt und einen sich 
verjOngenden Abschnitt (38) aufweist, der von 
dem vieleckig geformten Abschnitt zu der HQIse 
(24) fuhrt; 

wobei die Bohrung (19) einen sich verjOngenden 
ausgenommenen Abschnitt (39) daran aufweist, der 
einen Sitz fur den sich verjOngenden Abschnitt (38) 
des Flansch (23) bildet; und 
ein Federbauglied (26) in dem Gehausebauglied 
(12), das die HQIsenzylinderanordnung umgibt und 
sich in Kontakt mit dem Flansch (23) befindet, um 
den sich verjOngenden Abschnitt (38) entlang der Z- 
Richtung in eine Sitzineingriffnahme mit dem sich 
verjOngenden ausgenommenen Abschnitt (39) in 
der Bohrung (19) zu treiben; 
den Nasenabschnitt (49), durch den die HOIse (24) 
eine Strecke p Ober das Verbinderende des Nasen- 
abschnitts (49) hinausgeht; 
dadurch gekennzeichnet, dass zumindest eine 
der Seiten des Nasenabschnitts, die eine im We- 
sentlichen planare Aufcenoberfiache aufweist, die in 
einem spitzen Winkel bezOglich einer Referenzebe- 
ne geneigt ist, die zu einer X- oder Querachse normal 
ist, eine sich longitudinal erstreckende Ineingriffbrin- 
gungsoberflache zum Ausrichten des Verbinders 
(11) bezOglich eines Adapters (56) in der X-Achsen- 
richtung bildet, und zumindest eine andere der Sei- 
ten des Nasenabschnitts, die eine im Wesentlichen 
planare Aufienoberflache aufweist, die in einem spit- 
zen Winkel bezOglich einer Referenzebene geneigt 
ist, die zu einer Y- oder Vertikalachse normal ist, eine 
sich longitudinal erstreckende Ineingriffbringungs- 
oberfiache zum Ausrichten des Verbinders (1 1 ) be- 
zOglich des Adapters (56) in der Y-Achsenrichtung 
bildet, wobei die X-Achse senkrecht zu der Z-Achse 
ist und die Y-Achse sowohl zu der Z-Achse als auch 
zu der X-Achse senkrecht ist. 
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2. Ein Verbinder (11) gemafc Anspruch 1 , bei dem der 
Nasenabschnitt (49) eine Lflnge des Gehausebau- 
glieds (12) entlang der Z-Achse umfasst, wobei der 
Nasenabschnitt (49) ein Materialvolumen aufweist, 
das geringer als 70% eines Materialvolumens eines 
anderen Abschnitts des Gehdusebauglieds (12) ist, 
der die gleiche Lange entlang der Z-Achse aufweist. 

3. Ein Verbinder (11) gemaft Anspruch 2, bei dem der 
Nasenabschnitt (49) ein Materialvolumen aufweist, 
das etwa 30% eines Materialvolumens eines ande- 
ren Abschnitts des GehSusebauglieds (12) betragt, 
der die gleiche Lange entlang der Z-Achse aufweist. 

4. Ein Verbinder (1 1 ) gemaii Anspruch 1 , bei dem die 
Strecke p etwa 0,25 Zentimeter betragt. 



5. Ein Verbinder (1 1 ) gemafi Anspruch 1 , bei dem das 
Federbauglied (26) eine Bewegung der HOIse (24) 

20 in einer Axialrichtung von etwa 0,15 Zentimetem er- 
laubt. 

6. Ein Verbinder (11) gemafc Anspruch 5, bei dem 0,25 
>P>0,10Zentimeter. 

25 

7. Ein Verbinder (11)gemaft Anspruch 1, der ferner ein 
zylindrisches EinfOhrungsbauglied (27) aufweist, 
wobei das EinfOhrungsbauglied (27) in dem Gehau- 
sebauglied (12) an dem Kabelaufnahmeende (13) 

30 einfuhrbar ist; 

wobei das EinfOhrungsbauglied (27) einen Abschnitt 
(28) vergrOfierten Durchmessers aufweist; und 
wobei das Gehausebauglied (12) eine erste und eine 
zweite Seitenwand aufweist, von denen jede eine 

35 Offnung (37) zum Aufnehmen des Abschnitts (28) 
vergrfl&erten Durchmessers darin aufweist. 

8. Ein Verbinder (11) gemaft Anspruch 1, der ferner 
einen Verriegelungsarm (16) aufweist, der sich von 

4 ° einer Oberfiache des Gehausebauglieds (12) er- 
streckt, wobei der Verriegelungsarm (16) einen Ver- 
riegelungsvorsprung (17, 18) daran aufweist zum 
Verriegeln des Verbinders (1 1 ) mit einer Aufnahme- 
einrichtung (59), die in einer ROckwandplatine (61) 

45 befestigt ist. 

9. Ein Verbinder (11) gemaft Anspruch 1, der ferner 
folgende Merkmale aufweist: 

so eine optische Faser (45), die von einer Schutz- 

schicht (55) umgeben ist; 

wobei die Schutzschicht (55) verseilte Verstarkungs- 
bauglieder (33) darin aufweist; 
55 wobei das rohrfOrmige Bauglied (22) die optische 
Faser (45) umgibt. 

10. Ein Verbinder (11) gemafi Anspruch 9, der ferner 
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folgende Merkmale aufweist: 

ein EinfQhrungsbauglied (27) in dem Gehause- 
bauglied (12), das einen Abschnitt der Ldnge 
der Hulsenzylinderanordnung umgibt, wobei 
das EinfQhrungsbauglied (27) einen Sitz fur ein 
Ende des Federbauglieds (26) bildet; und 

wobei das EinfQhrungsbauglied (27) Rillen darin auf- 
weist, an denen die VerstSrkungsbauglieder (33) be- 
festigt sind. 

11. Ein Verbinder (11) gemafi Anspruch 1 0, der ferner 
ein Klemmbauglied (40) aufweist, das das Gehau- 
sebauglied (12) an seinem Kabelaufnahmeende 
(13) umgibt und einen Ausloserarm (41) aufweist, 
der ein distales Ende aufweist, das Ober einem di- 
stalen Ende eines Verriegelungsarms (16) an dem 
Gehausebauglied (12) liegt. 

12. Ein Verbinder (11) gemafc Anspruch 1 0, bei dem das 
Federbauglied (26) eine Axialbewegung der Hulsen- 
zylinderanordnung uber eine Strecke von etwa 0,15 
Zentimetern zuiasst. 



Revendications 

1 . Connecteur (11) destine a terminer une fibre optique 
(45), comprenant : 

un element de logement allonge (12) presentant 
un alesage axial (19) s'y etendant dans une di- 
rection Z, ou longitudinale, ledit element de lo- 
gement (12) presentant une extremite de con- 
necteur (14) et une extremite de reception de 
cable (13) presentant une partie de nez (40) 
ayant quatre cotes ; 

un ensemble d'embout et virole dans ledit ale- 
sage (19), ledit ensemble d'embout et virole 
comprenant un element tubulaire (22) presen- 
tant une bride agrandie (23) a Tune de ses ex- 
tremites, a partir de laquelle ressort axialement 
un embout (24) adapte pour contenir une fibre 
(45), ladite bride (23) presentant une partie de 
forme polygonale et une partie de forme effilee 
(38) allant de ladite partie de forme polygonale 
audit embout (24) ; 

ledit alesage (19) presentant une partie evidee 
effilee (39) formant un siege pour ladite partie 
effilee (38) de ladite bride (23) ; et 
un element de ressort (26) dans ledit element 
de logement (12) entourant ledit ensemble 
d'embout et virole et en contact avec ladite bride 
(23), pour forcer ladite partie effilee (38) dans la 
direction Z en prise d'enfoncement avec ladite 
partie creuse effilee (39) dans ledit alesage 
(19); 
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ladite partie de nez (49) a travers laquelle ledit 
embout (24) passe au-deia de I'extremite de 
connecteur de ladite partie de nez (49) d'une 
distance P; 

caracterise par le fait qu'au moins Tun desdits co- 
tes de ladite partie de nez comprend une surface 
exterieure sensiblement plane inclinee suivant un 
angle aigu par rapport a un plan de reference normal 
a un axe X, ou transversal, formant une surface de 
came s'etendant longitudinalement, pour aligner le- 
dit connecteur (1 1 ) par rapport a un adaptateur (56) 
dans la direction de I'axe X, et qu'au moins un autre 
desdits cdtes de ladite partie de nez comprend une 
surface exterieure sensiblement plane inclinee sui- 
vant un angle aigu par rapport a un plan de reference 
normal a un axe Y, ou vertical, formant une surface 
de came s'etendant longitudinalement, pour aligner 
ledit connecteur (1 1 ) par rapport a I'adaptateur (56) 
dans la direction de I'axe Y, ou I'axe X est perpen- 
diculaire a I'axe Z et I'axe Y est perpendiculaire tant 
a I'axe Z qu'a I'axe X. 

Connecteur (11) selon la revendication 1, dans le- 
quel ladite partie de nez (49) comporte une longueur 
de I'element de logement (12) le long de I'axe Z, la 
partie de nez (49) ayant un volume de matiere qui 
est inferieur a 70% d'un volume de matiere d'une 
autre partie de I'element de logement (12) ayant la 
m§me longueur le long de I'axe Z. 

Connecteur (11) selon la revendication 2, dans le- 
quel ladite partie de nez (49) a un volume de matiere 
qui est d'environ 30% d'un volume de matiere d'une 
autre partie de I'element de logement (12) ayant la 
mSme longueur le long de I'axe Z. 

Connecteur (11) selon (a revendication 1, dans le- 
quel la distance p est d'environ 0,25 centimetre. 

Connecteur (11) selon la revendication 1, dans le- 
quel ledit element de ressort (26) permet un depla- 
cement de I'embout (24) dans une direction axiale 
d'environ 0,15 centimetre. 

Connecteur (11) selon la revendication 5, dans le- 
quel 0,25 £p> 0,10 centimetre. 

Connecteur (11) selon la revendication 1, compre- 
nant, par ailleurs, un element d'insert cylindrique 
(27), ledit element d'insert (27) pouvant etre introduit 
dans ledit element de logement (12) a ladite extre- 
mite de reception de cable (13) ; 
ledit element d'insert (27) presentant une partie de 
diametre agrandi (28) ; et 

ledit 6lement de logement (12) presentant une pre- 
miere et une deuxieme paroi laterale presentant, 
chacune, une ouverture (37) destinee a recevoir la- 
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dite partie de diametre agrandi (28). 

8. Connecteur (11) selon la revendication 1, compre- 
nant, par ailleurs, un bras de verrouillage (1 6) s'eten- 
dant a partir d'une surface dudit element de loge- 5 
ment (12), ledit bras de verrouillage (16) presentant 
une patte de verrouillage (17, 18) destinee a ver- 
rouiller ledit connecteur (11) a un receptacle (59) 
monte dans un plan arriere (61). 

10 

9. Connecteur (1 1 ) suivant la revendication 1 , compre- 
nant par ailleurs : 

une fibre optique (45) entouree d'une couche de 
protection (55); 15 
ladite couche de protection (55) presentant des 
elements de solidite en brins (33) ; 
ledit element tubulaire (22) entourant ladite fibre 
optique (45). 

20 

10. Connecteur (1 1) selon la revendication 9, compre- 
nant par ailleurs : 

un element d'insert (27) dans ledit element de 
logement (12) et entourant une partie de la Ion- 25 
gueur dudit ensemble d'embout et virole, ledit 
el6ment d'insert (27) formant un siege pour une 
extremite dudit element de ressort (26) ; et 
ledit element d'insert (27) presentant des rainu- 
res auxquelles sont fixes lesdits elements de so- 30 
lidite (33). 

11. Connecteur (1 1) selon la revendication 10, compre- 
nant, par ailleurs, un element de clip (40) entourant 
ledit element de logement (12) a son extremite de 35 
reception de c^ble (1 3) et presentant un bras de de- 
clenchement (41) presentant une extremite distale 

qui se situe au-dessus d'une extr6mite distale d'un 
bras de verrouillage (16) sur ledit element de loge- 
ment (12). 40 

12. Connecteur (1 1) selon la revendication 10, dans le- 
quel ledit element de ressort (26) permet un defa- 
cement axial dudit ensemble d'embout et virole sur 
une distance d'environ 0,1 5 centimetre. ^ 
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